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Dear Sir: 



In the above described case the issue fee has been paid 
and Applicant understands that there will be a likely patent 
issued on June 6, 2006. The purpose of the present 
communication is to advise the PTO on an expedited basis that 
on May 3, 2006 the EPO issued a supplemental search report in 
a corresponding case (copy enclosed) . This was received by 
our offices on May 23, 2006 and has just been reviewed. 

Two of the noted references have already been considered 
by the U.S. Office. With respect to the other three: 

Applicant agrees with the EP searcher that neither of the 
two foreign references (copies enclosed) are particularly 
relevant to the EP subject matter, and further believes that 
they are not particularly relevant to the allowed U.S. claims. 
Nevertheless, they are enclosed herewith to make a more 
complete record for the PTO. 

with respect to U.S. patent 4,661,041, it is not relevant 
to the nub distinction which the U.S. examiner found 
significant with respect to some claims. While it is of some 
interest with respect to the o-ring distinction that the 
examiner found significant for other claims, it is essentially 
cumulative to U.S. patent 5,071,388 (copy enclosed for 
comparison) which was already considered by the U.S. examiner. 

Hence, Applicant does not believe that this latest art 
affects the U.S. allowed claims. Thus, Applicant sees no 
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reason to request withdrawing this application from issuance. 
However, this communication is being expedited to the PTO so 
as to provide the examiner with a final opportunity to 
consider the issue independently (e.g. whether the PTO 
believes otherwise and wishes to on its own motion withdraw 
issuance for further consideration) . 

Finally, Applicant notes that it has no translation of 
the EP reference and knows nothing about why it was included 
on the search report except insofar as the search report 
highlights particular portions and the drawings show. Of 
course, it was only considered an A re f erence . 
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A lid im 



mounted or 

of the impeller chamber, an inlet portion axially spaced 
from the mounting portion and bounding an inlet pas- 
sage which is centered on an inlet axis that is substan- 
tially parallel to the axis and offset therefrom by such a 



Dfthein; 

elevation no higher than a bottom zc 



te of the in; 



:r chamber which 
extends from the radially inward region to the bottom 
zone of the impeller chamber, and a partitioning wall 
situated in the internal space for delimiting therein a 
ige leading from the inlet passage to the 
region of the impeller chamber, the 
1 including at least one aperture of 

. :ller chamber with the bottom zone 
inlet passage for draining fluid from the bottom zo 




and an open end facing in i 



U.S. Patent Apr. 28, 1987 Sheet 1 of 3 4,661,041 




U.S. Patent Apr. 28, 1987 Sheet2of3 4,661,041 




U.S. Patent Apr. 28,1987 Sheet 3 of 3 4,661,041 




SELF-DRAINING PUMP A 



constitute the high-pressure side of the pump, is at an elevat.on no higher than a bottom ; 
drained into the drain even during the normal operation .mpeUer chamber m the position of use, a 
of the pump. Obviously, this is highly wasteful of en- portion bounding an interna] space connect! 
ergy since some of the usually heated water is drained passage with a radial section of the impell 
out of the system and may have to be replenished with 35 which extends from the radially inward re 
additional water which usually has to be heated before bottom zone of the impeller chamber, and a 
being introduced into the system. This energy waste is wall situated in the internal space and delimi 
■HHitinial to the wasted energy resulting from the fact a connecting passage leading from the inle! 
ne of the previously pressurized water goes into the radially inward region of tie impeller c 
separating such connecting passage frr™ •>•■ 
of the internal space and of the s— 




al object of the present 
rntages of the prior art. J" 1 '™' 

More particularly, it ' 
tion to provide a self . _ 

which does not possess the drawbacks of the known « 
pump constructions of this type. 

Still another object of the pre! 
develop a pump arrangement of the type here under 



assumed, unless otherwise indicated, that the motor The output shaft end portion 12 and a sleeve-shaped 

housing 4 will be mounted on the support in the illus- mounting portion 28 of the impeller 13 which surrounds 

trated position, that is. on a substantially horizontal a predetermined part of the output shaft end portion 12 

surface of the support. pass through the ulterior of the sealing arrangement 19 

The pump 3 includes a pump housing 6 which is 30 with respective radial clearances, 
provided with a radially extending outlet nipple 7 and is The inlet 14 of the impeller 13 is bounded by a tubular 
rigidly connected, in any known manner, to the motor inlet portion 30 of the impeller 13. The tubular inlet 
housing 4, and a lid 8 which is provided with an axially portion 30 of the impeller is received, preferably with a 
" • ; * • • ' ' m clearance, in a cylindrical recess 31 of the lid 




al space 34 w 
3f other angularly dis- the inlet nipple 9, on thi 
ismons relative to tne motor housing 4, or the of the pump housing 6, on the other hand, 
arrangement S for the motor housing 4 may At its axial end that is closer to the impeller 13, the 
te aforementioned mounting bracket which is internal space 34 opens into the recess 31 which is par- 



radially outwardly and downwardly therefrom to and 
beyond the bottom region of the pumping chamber 17. 
Thus, if the interior of the inlet nipple 9 and thus the 
0 interna] space is connected with a drain, the fluid pres- 
ent in the interior of the pump housing 6 will flow out 
ice 34 and from there through the 
lipple 9 into the drain not only from 
>n of the central recess 31, but also from the 
, „ chamber 17, including the bottom re 
je latter. In this mi 

longitudinal axis and has an end portion 12 which axi- fluid will remain in 
ally projects out of the motor housing 4 and into the where its presence c 

interior of the pump housing 6. An impeUer 13 is ate condition. „ — . 

mounted on the output shaft end portion 12 for joint 60 teria, fuhgus, mildew or the like. Si 
rotation therewith. The impeller 13 is of a known con- ing is particularly useful and, in m 
struction and includes an axial inlet 14, a plurality of required, when the pumping arrangement 1 is to be used 
impeller vanes 15, and a plurality of substantially radi- for recirculating water, for instance, in a spa or a whirl- 
ally opening outlets 16. During the rotation of the im- pool bath, where the likelihood of such undesired 
peller 13 with the output shaft end portion 12, fluid 65 growth in the presence of water is quite pronounced, 
being pumped will enter the impeller 13 through the However, in the absence of any restrictions on the 
axial inlet 14 and be impelled by the vanes 15 W move flow of the fluid into and out of the internal space 34, 
radially outwardly and eventually exit the impeller 13 fluid being pumped w " - • 





37 in the internal 
leading from the inte- 
ipple 9 to the recess 31 and thus to the 
14 of the impeller 13, while separating the remain- 
34 from the feeding passage 37. 



36 with hardly any leeway. It is 
evident from FIG. 4 that the apertures 39 and 41 
! centrally of the insert 34 and thus indeed in 

6, and tli 

U-shaped semicircular 
configuration which gradually changes from a rela- 
tively larger diameter which corresponds to that of the 
interior of the inlet nipple 9 at an upstream end thereof 



completely fill the remainder of the internal space 34; 
rather, it bounds a hollow space 38 which communi- 2 
cates with the passage 37 via a relatively small aperture 
39, and with the pumping chamber 17 via another rela- 
tively small aperture 40. The apertures 39 and 40 act as 
flow restrictors or throttles, thus assuring that only an 
acceptable minimum amount of the pressurized fluid 2 
present in the pumping chamber 17 will escape during 
the pumping operation of the pumping arrangement 1 
into the hollow space 38 and from there into the feeding 
passage 37 to be recirculated back to the inlet 14 of the 
impeller 13. On the other hand, the apertures 39 and 40 3 
permit the fluid to be drained even from the bottom 
region of the pumping chamber 17 first into the hollow 
space 38 and then into the feeding passage 37 and the 
interior of the inlet nipple 9 when the pumping arrange- 
ment 1 is at a standstill and the inlet nipple 9 is con- 3 
nected to a drain. Of course, to achieve such complete 
draining of the pumping chambers 17, the bottom por- 
" >n of the interior of the inlet nipole 9 h ' 



be clearly understood 
by way c " 



of the 



pumping chamber 17. To this end, the inlet nipple 9 is 
radially downwardly offset by the required distance 
from the recess 31, and the connecting portion 33 and 
particularly the passage 37 follow an arcuate course. 

As illustrated particularly in FIG. 3, the insert in- 
cludes a substantially trough-shaped or U-shaped por- ' 
tion 41 which extends along an arcuate course between 
the bottom region of the interior of the inlet nipple 9 
and the central or radially inward region of the interior 
of the pump housing 6, and a closing portion 42 which 
extends substantially radially outwardly and down- i 
wardly from the portion 42 to close a section of the 
open end of the interior of the pump housing which is 

of the pumping chamber 17. The apertures 39 and 40 are : 
then provided in the portions 41 and 42, respectively. 

As already mentioned before, the lid 8 is mounted on 
the pump housing 6 by means of the 
10 which have not been shown in FIG. 3 



above the principles of my 
ith specific apparatus, it is to 
this description is made only 
id not as a limitation to the scope 
forth in the objects thereof and in 



rotatable about an axis which is substantially horizontal 
in a position of use of the arrangement and having a free 
end portion axially projecting out of said motor hous- 
ing; a pump housing stationarily arranged around said 
end portion of said output shaft and bounding an impel- 
ler chamber which is substantially coaxial with said 
output shaft and has an open end facing away from said 
motor housing, and an output passage which communi- 
cates with a radially outward region of said impeller 
chamber; an impeller received in said impeller chamber 

for joint rotation therewith for impelling fluid present in 
said impeller chamber from a radially inward region 
toward said radially outward region of the latter; and a 
lid including a mounting portion mounted on said pump 
housing for closing said open end of said impeller cham- 
ber, an inlet portion axially spaced from said mounting 
portion and bounding an inlet passage which is centered 
on an inlet axis that is substantially parallel to said axis 
and offset therefrom by such a distance that a bottom 
zone of said inlet passage is at an elevation no higher 
than a bottom zone of said impeller chamber in said 
position of use, a connecting portion bounding an inter- 
nal space connecting said inlet passage with a radial 
section of said impeller chamber which extends from 
said radially inward region to said bottom zone of said 
impeller chamber, and a partitioning wall situated in 



id the lid 8 at the region of the groove 43. 
No separate sealing for the insert 35 is, nor need it be, 
provided, since any leakage past the 
a negligible, if any effect and, in any 
would be into the feeding passage 
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(54) Anordnung zur Verbindung von Rohren 

(57) Zur Verbindung zweier Rohre (1,2) in gegen- 
seitiger Verlangerung schlagt die Ertindung die Verwen- 
dung einer Muffe vor, die an beiden Enden 
doppelwandig ausgebildet ist und eine glatte Innenfla- 
che (10) aufweist. Die Rohrenden (1,2) warden mit 
ihren Stirnkanten in die Zwischenraume (8,5) zwischen 
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Die Erfindung betrrfft die Verbindung von Rohren 
miteinander, insbesondere im Abwassetbereich, bei 
Druckwasserrohren und bei Kabelschutzrohren. Hierbei 
liegen die Rohre und damit auch die Verbindungsstellen 
haufig unter der Erde, d. h. an Stellen, wo die Verbin- 
dungsstellen spater unzuganglich sind. In Weiterbildung der Erfindung kann vorgesehen 

Bslang ist es ublich, Rohre, insbesondere aus sein, daB bei der geradlinigen Verbindung zweier Rohre 
Kunststoff bestehende Rohre, in diesen Anwendungs- io nit gleicher Wandstarke auch die AuBenwande der bei- 
fallen dadurch miteinander zu verbinden, daB das eine den zylndrischen Stutzen glatt ineinander Obergehen. 
Rohrende umdie Wanddickedes Rohres erweitert, d. 
aufgemufft wird, so daB das Rohr in seinem Endbereii 
auf ein zweites Rohr aufgeschoben warden kann. Die; 
ubliche Art der Verbindung hat den Vorteil, daB ein Lan- rs sind. Dies sind die bislang QMichen Rohre. Urn ein sol- 
genausgleich aufgrund von Temperaturunterschieden ches Rohr gegenuber der Muffe abzudichten, kann 
moglich ist. Die Verbindung hat jedoch den Nachteil, erfindungsgemaB vorgesehen sein, daB eine der bei- 
daB an der Innenseite der Rohrverbindung ein Ring- 
raum entsteht, der zu einer Verwirbelung, zum Abset- 
zen von Ablagerungen und dergleichen fuhrt. Selbst bei 
Kabelschutzrohren entsteht ein Nachteil, wenn namlich 
ein Kabel nachtraglich durchgeschoben Oder durchge- 
zogen werden soil. Das freie Ende des Kabels kann 
sich dann in diesem Ringraum festsetzen. Hinzu kommt 
noch, daB in dem Ringraum das Sfrnende des 
Rohres eine quer zur Langsachse des Rohres verlau- 




Der Erfindung liegt die Aufgabe zugrunde, eine 
Moglichkeit zur Verbindung zweier Rohre miteinander 
zu schaffen, bei der einerseits ein Temperaturausgleich 

moglich Weibt und andererseits die Gefahr des Ver- Leichtgewichtsrohre Oder auch Mehrechichtrohre 

schmutzens, beispielsweise durch im Abwasser mitge- bestehen aus zwei dicht miteinander verbundenen Roh- 

fuhrte Feststoffe, der Verwirbelung Oder des ren. von denen das innere Rohr zyfindrisch ist, wahrend 

HangenWeibens von Kabeln verringert bis beseitigt das auBere Rohr rippenartige Ringvorsprunge und zwi- 
wird. Zur Losung dieser Aufgabe schiagt die Erfindung 35 schen diesen Ringnuten aufweist. Sdche LeicMge- 

eine Anordnung mit den im Anspruch 1 genannten wichtsrohre weisen eine bei gleichem Gewicht groBere 

Merkmalen vor. Weiterbildungen der Erfindung sind Ringsteifigkeit Oder umgekehrt bei gleicher Steifigkeit 

Gegenstand von UnteransprOchen, deren Wortlaut ein deutfich niedrigeres Gewicht auf als Vollwandrohre. 
durch Bezugnahme zum Inhalt der Beschreibung Urn auch ein Leichtgewichtsrohr gegenuber der 



Die Muffe nach der Erfindung wird so verwendet, einem Ringraum zwischen zwei Rippen untergebracht 

daB die beiden Stirnseiten der miteinander zu verbin- sein, wobei dieser Ringraum eine Art Nut bildet, so daB 

denden Rohre in die Ringraume eingeschoben werden. das Dicrrtelement gegenflber der glattflachigen Wand 

Dadurch entsteht eine Verbindung, bei der nur die glatt- der Muffe abdichtet. 

luffe an der Verbindungsstelle 45 Mrt Hilfe der von der Erfindung vorgeschlagenen 

anten der beiden Rohre sind Muffe kflnnen Rohre unterschiedlichen Durchmessers, 



ausgleioh ist nach wie vor moglich. Die inneren Enden unter einem VWnket miteinander verbunden werden. 
der zylindrischen Stutzen kannten abgeschragt werden, ErfindungsgemaB kann die Muffe einen dritten Oder 



so daB hier nur ganz Heine Vorsprunge noch vorhanden ■ 



zur Biktung eines Abzweigs zur Verbindung mil einem 



ErfindungsgemaB kann in Weiterbildung vorgese- 
hen sein, daB die radiale Abmessung des Ringraums aufgebaut sein wie die beiden anderen Stutzen. 
konstant ist und der Dicke des jeweiligen Rohrendes Weftere Merkmale, Einzelherten und Vorziige der 
entspricht. Damit liegen dann die Rohrenden an sowohl 55 Erfindung ergeben sich aus der folgenden Beschrei- 
der inneren Wand als auch der auBeren Wand des bung bevorzugter Ausfahrungsformen der Erfindung 
r - sowie anhand der Zeichnung. Hierbei zeigen: 
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einen Langsschnitt durch eine Muffe zur Ver- durch Vorspannung kraftschlussig in der Muffe gehalten 
bindung eines glattflachigen Rohres mit werden. Auch eine Vorspannung mit Schellen ist mog- 
einem Leichtgewichtsrohr; lich. 

Die in Fig. 1 dargestellte Ausfuhrungsform der 
einen Langsschnitt durch eine Muffe zur Ver- s Muffe dient zum Verbinden zweier Rohre gleichen 
bindung zweier Rohre unterschiedlichen Durchmessers und gleicher Wandstarke. Soil mit der 
Durchmessers; Muffe eine Verbindung zwischen zwei glattflachigen 

Rohren 1 erfolgen. so wurde auch der in Fig. 1 rechte 
einen Langsschnitt durch eine Muffe mit Ringraum 8 eine Ringnut 13 fur ein Dichtelement auf- 



Soll andererseits die Muffe zur Verbindung zweier 

Die in Fig. 1 dargestellte Muffe dient zum Verbinden Lachtgewichtsrohre verwendet werden, so wurde in 

s^r^han^ede^tet r ^ mit ? ^L^nt ^ t ^^ R ' n9ramlen 9 rine S lattflachi 9 e AuBenwand 1 1 

rohr 2. das rechts oben in Fig. 1 angedeutet ist. Beide w Wird mit einer Muffe, wie sie in Fig. 1 dargestelft ist, 

Rohre haben den gleichen Durchmesser und die glei- eine Verbindung zwischen zwei Rohren gleichen Durch- 

che Wandstarke. wenn man bei dem Leichtgewichts- messers aber unterschiedlicher Wandstarke durchge- 

rohr als Wandstarke die Differenz zwischen J — =-•-»- 

AuBendurchmesser und 



Fig. 2 zeigt eine Muffe, mit der zwei Rohre ur 



angeordnetengewelften Rohr, das zwischen rippenarti- schiedlichen Durchmessers miteinander verbunden 

gen Vorsprungen 3 umlaufende Nuten 4 bildet. werden kflnnen. Wiederum enthatt die Muffe fur jedes 

Die Muffe enthalt eine innere Hufse 5, die vollstan- 25 Rohrende einen Stutzen 14, der doppelwandig ausge- 

dig glatt ausgebildet ist. Die Wandstarke der inneren bildet ist, so daS zwischen der jeweiligen Innenwand 10 

Hulse nimmt an beiden Stirnseiten etwas ab. Koaxial zu des Ringraums 8 bzw. 9 und der zugehflrigen AuBen- 

der mneren Hulse 5 ist eine auBere Hulse 6 angeordnet, wand 1 1 ein Ringraum gebildet ist, der zum Ende der 

die mit der inneren Hulse durch einen zwischen beiden Muffe hin often ist 

Hulsen vorhandenen Ringsteg 7 verbunden ist. Zwi- 30 Auch hier ist die Muffe an ihrer Innenseite glattfla- 

schen der mneren und der auBeren Hulse entsteht chig ausgebildet, das heiBt. daB hier teine Stirnflachen 

dadurch je em Ringraum 8. 9, von denen jeder Ring- oder nach auBen gerichtete Hinterschneidungen auftre- 

raum zu einer Stirnserie der von den beiden Hulsen ten 

gebitdeten Muffe hin often ist. Da beide Hulsen 5, 6 Die Ausfuhrungsform nach Fig. 3 zeigt eine Muffe 

kraszylmdnsch ausgebildet sind, weisen beide Ring- 35 mit der zwei Rohre gleichen Durchmessers miteinander 

raume 8, 9 uberall die gleiche radiale Abmessung auf. verbunden werden kC-nnen. die in geradliniger Verlan- 

D,e innere Hulse 5 bildet die Innenwand 10 jedes Ring- gerung angeordnet sind. Hierzu ist ein in Fig 3 nach 

raums 8, 9, wahrend die auBere Hiilse 6 die AuBen- oben gerichteter Stutzen 14 und ein nach unten gerich- 

wand 11 der beiden Ringraume 8, 9 bildet. Die teter Stutzen 40 vorgesehen. Die Muffe enthalt zusatz- 

Ringraume 8, 9 k6men aber auch unterschiedlich sein. « tich eine Abzweigung 15, die ebenfalls als Stuteen 14 

Die AuBenwand 1 1 des in Fig. 1 linken Ringraums ausgebildet ist. An dieser Abzweigung kann ein drittes 

9 weist eine nach auBen gerichtete Sicke 12 auf, die Rohrende eines zu verbindenden Rohres befestigt wer- 

sich aber einen vollstandigen Umfang erstreckt und den, wobei auch hier wieder ein Ringraum 8 bzw 9 zwi- 

dadur^h an der Innenseite der AuBenwand 1 1 eine ring- schen einer Innenwand 10 und einer AuBenwand 1 1 

1q h;w '" n: -inut 13 kann ein <s gebildet ist 



Die beiden Rohre 1 2 werden durch die Muffe der- so Rohre miteinander, insbesorxiere kn Abwasserbe- 

art miteinander verbunden, daB die beiden Rohre mit reich, im Druckwasserbereich und bei Kabelschutz- 

ihren Stirnkanten in die Ringraume 8 bzw. 9 eingescho- rohren, enthaltend 
ben werden. Um einen Langenausgleksh aufgrund von 

Tenperaturschwankungen zuzulassen, erfolgt das Ein- 1.1 eine Muffe, die 

schieben nicht so weH, bis die Stirnkanten an dem 55 1.2 fur das Ende jed^ zu v >•> 

Quersteg 7 anliegen, jedoch weit genug, damft die res (1 . 2) einen zylindrischen S. 

Rohre test in der Muffe gehalten werden. Die Muffe weist, der 

kann so dimensioniert werden, daB die beiden Rohre 1 .3 mindestens im Bereich seines freien Endes 
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id(11)undder 

innenwana (iu) geDildete Ringraum (8, 9) zur 
Aufnahms des Rohrendes bestimmt ist und 



Anordnung nach Anspruch 1, bei der die radiate 
Abmessung des Ringraums zu (8, 9) konstanl ist 
und der Dicke des Rohrendes entspricht. 



5. Anordnung nach einem der vorhergehenden 
Ansprache, bei der zur geradlinigen Verbindung 
zweier Rohre (1, 2) gleicher Wandstarke die 
Auflenwande (11) der beiden Stutzen (14) ineinan- 

6. Anordnung naoh einem der vorhergehenden 
Anspriiche. bei der eines der zu verbindenden 
Rohre (1) eine glattflachiges Rohr ist. 

7. Anordnung nach Anspruch 6, bei der eine der bei- 
den Wande (10, 1 1), vorzugsweise die AuBenwand 
(11) des Ringraums (9) eine in den Ringraum hin 
offene Ringnut (13) zur Autnahme eines Dichtele- 



AnsprOche, bei der mindestens eines der zu verbin- 



Ringraum (4) zwischen zwei Rppen (3) des Leicht- 
gewichlsrohres (2) ein Dichtelement angeordnet 



10. Anordnung nach einem der vorhergehenden 
Anspruche, mit einer Abzwei 
dung eines dritten Rohres. 
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FIG. I 
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FIG- 3 
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The present invention relates to reducer 
couplings, and to reducers for use in such 
5 couplings. The present reducer couplings can be 
used for coupling pipes which are of different 
diameter and made for example of metal or 



In the specification of our application No. 
1 0 1 8926/77, Serial No. 1 530749, we have 
described and claimed a coupling comprising a 
cylindrical body provided at its ends with external 
screw threads, two bushes adapted to be screwed 
onto the ends of said body and provided with 
1 5 frustoconical inner end surfaces, two radially slit 
rings of wedge-shaped cross section adapted to 
abut with the respective frustoconical inner 
surface of each bush and provided with inner 
toothed surfaces adapted to grip the end of a pipe 
20 inserted therein, said body having at each end a 
bore wider than the central portion of the body 
and defining an annular abutment surface with 
said central portion, two axially elongated rings 
being axially slidable within said bores and an 
25 annular seal being arranged between said 
elongated rings, and said abutment surface. 

Such a coupling according to our earlier 
application will thus typically consist of a 
cylindrical body, also referred to herein as a 
30 coupling member, two threaded bushes, two 
annular seals usually in the form of elastic 0- 
rings, and two radially slit tightening rings with a 
wedge-like cross section cut along a radial plane, 
as well as two intermediate elongate rings 
35 provided between the O-rings and the wedge-like 
tightening rings. That is a total of nine elements 
for connecting pipes having the same diameter. 

It is to be appreciated that the cylindrical body 
may be variously shaped in known manner, e.g. 
40 instead of being straight it may have an elbow 
shape, comprise one or more T or cross branches, 

When pipes of different diameters are to be 
connected, it is thus necessary to have for said 
45 cylindrical body particular constructive elements 
in large number, in fact for any type of cylindrical 
body the various solutions corresponding each to 
a particular reduction must be available. 

For instance, for a straight or elbow sleeve all 
50 the possible combinations between the diameters 
of the pipes connected to the two ends of the 
coupling must be available. 

Further, when the sleeve has a T-shape, the 
combinations increase in number, therefore the 
55 necessary stock for all the possible reducers 
makes the cost high. 

The object of the present invention it to avoid 
this drawback, by providing a reduction element 
which may be manufactured as a single set for 
60 use with any type of cylindrical body. 

According to the present invention, we provide 
a reducer for use in a coupling employed to 
couple pipes of different diameter, the reducer 



65 external annular rib to limit insertion of the body 
into a bore of an externally threaded coupling 
member and to abut with an inner flange of an 

on to the coupling member to join the reducer to 
70 the coupling member, an annular wall at that end 
of the hollow cylindrical body being the opposite 
end to that which is to be inserted into the 
coupling member and from which wall extends a 
second hollow cylindrical body coaxial with the 
75 first hollow cylindrical body and having a first bore 

internal diameter of the first hollow body and 



second bore of the second hollow cylindrical body 
80 of smaller diameter than the first bore. 

The free end of the second body of said reducer 
is thus like one of the two symmetrical halves of 
the cylindrical body provided for a coupling 
according to the previous application, but with a 
85 smaller diameter than the coupling member in 
which the first body of the reducer is inserted. 

In consequence thereof, according to the 
present invention only three additional elements 
(reducer, bush and 0-ring seal) are necessary for a 
90 good seal in any reduction case, as the elements 
considered by the previous specification may be 
used for completing the connection of pipes of 
different diameters. The 0-ring seal is preferably 
achieved using an 0-ring in an annular groove on 
95 the external surface of the first hollow body, the 
groove being on that side of the rib remote from 
the annular wall. 

An embodiment of the present invention will 
now be described by way of example, with 

1 00 reference to the accompanying drawing 

wherein: — the single figure shows a vertical 
section of a reducer according to the invention for 
a reducer coupling. 

The central body 1 of a coupling comprises at 

105 one end, and as described in our earlier 

application, an enlarged section 3 defining an 
annular counterboring surface 1 7 for a sealing 
elastic ring 20. The said one end of said central 
body 1 Is threaded outside for receiving an 

1 1 o internally bush 5 whose free end defines a 
frustoconical inner surface 7.\The frustoconical 
surface 7 Is arranged to act against the conical 
surface of a clamping ring 9 provided with a radial 
slot allowing same to tighten under the action of 

1 1 5 said clamping conical surface 7. The clamping 
ring 9 is provided inside with teeth (which may be 
knurlings) suitable to allow good clamping of a 
pipe 1 1 resting with its end against an annular rib 
13 provided in an intermediate position on the 

1 20 inner surface of said central body 1 . 

An intermediate elongate ring 1 9, whose 
object is to increase the axial movement of said 
bush 5 on the central body 1 through screwing 
and thus allow compensation for larger tolerances 

1 25 of the outer diameter of pipe 1 1 , is provided 
between the sealing elastic ring 20 and the 
clamping ring 9. 

Therefore, the left portion of the figure shows a 
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wherein elements 6, 9, 1 9 and 20 correspond to a 
given diameter of said pipe 11. 

The reducer 200 according to the present 
invention allows to connect in a safe sealing and 
5 mechanical way a pipe 1 1 1 of smaller diameter 
than pipe 1 1 using, besides said central body 1 
and reducer 200. analogous elements 1 1 5, 1 09, 
1 1 9 and 1 20 of a coupling according to the 
previous application, but dimensioned for the 

10 diameter of pipe 111. 

To this end, the reducer 200 according to the 
invention comprises a first cylindrical hollow 
section 230 whose outer surface 23 1 has an 
outer diameter substantially equal to the inner 

1 5 diameter of the widened section 3 of the other 
end of said central body 1 , so as to be suitable to 
be inserted therein in the manner shown. On said 
outer surface 231 is provided an annular groove 
for housing an elastic ring 233 having the object 

20 of sealing the outer surface 231 and the inner 
surface of the widened section 3 of the central 

On the outer surface of the cylindrical section 
230 is provided a rib 234 which bears against the 

25 end edge of said central body 1 through a first 
annular abutment surface 235; the second such 
surface 236 of the rib 234 receives the inner 
flange 241 of a sleeve 205 threaded inside and 
which is screwed on to the threading provided on 

30 the outer threaded surface of the widened section 
3 of the said other end of the central body 1 . 

The outwardly directed end of the cylindrical 
hollow body 230 is closed by a wall 242 provided 
at its centre with a bore 243. Beyond the wall 

35 242, the reducer 200 comprises a sleeve-shaped 
or second hollow cylindrical body 202, whose 
form is the same as half of the central body 1 in 
the drawing, but having a size suitable to the 
diameter of pipe 111, 

40 To this end, the second cylindrical body 202 of 
the reducer 200 comprises at its Innermost end 
an abutment annular rib 21 3, similar to rib 1 3 of 
said central body 1 , a widened section 203 
defining an abutment surface 2 1 7 for a sealing 

45 elastic ring 1 20 corresponding to the elastic ring 
20 of said central body 1 , the section 203 
receiving an elongate ring 1 1 9 corresponding to 
said elongate ring 19, as well as a clamping ring 
1 09 and a threaded bush 1 05, corresponding to 

50 the clamping ring 9 and to the bush 5 of said 
central body 1 respectively. 

Clearly, said elements 1, 5, 9, 19 and 20 ere 
elements of a coupling according to the previous 
application suitable for the diameter of a pipe 11, 

55 while the elements 105, 1 09, 1 1 9 and 1 20 are 
elements of a coupling according to the previous 
application suitable for the diameter of a pipe 
111. 

Therefore, a reducer kit of the present 
60 invention in preferred form consists of only three 



items, i.e. the reduction body 200, the threaded 
bush 205 and the sealing elastic ring 233. 

It is to be appreciated that such a kit should be 
provided for all the possible combinations of the' 
65 diameter of a larger pipe 11 and of a smaller pipe 

Further, the shape of said central body 1 is of 
no importance, as it may be shaped as a sleeve, or 
as an elbow, as a T joint, as a cross joint and so 
70 on, without any need of modifying the set of 

pieces forming the reducer, unless the ratio of the 
diameters of the pipes is altered. 

1 . A reducer for use in a coupling employed to 
75 couple pipes of different diameter, the reducer 

comprising a first hollow cylindrical body with an 
externa! annular rib to limit insertion of the body 
into a bore of an externally threaded coupling 
member and to abut with an Inner flange of an 

80 internally threaded sleeve intended to be screwed 
on to the coupling member to join the reducer to 
the coupling member, an annular wall at that end 
of the hollow cylindrical body being the opposite 
end to that which is to be inserted Into the 

85 coupling member and from which wall extends a 
second hollow cylindrical body coaxial with the 
first hollow cylindrical body and having a first bore 
at its free end of smaller diameter than the 
internal diameter of the first hollow body and 

90 defining an annular abutment surface with a 

second bore of the second hollow cylindrical body 
of smaller diameter than the first bore. 

2. A reducer as claimed in Claim 1 with an 
annular groove on the external surface of the first 

95 hollow body, the groove being on that side of the 
rib remote from the annular wall. 

3. A reducer as claimed in Claim 2 with an 0- 
ring in the groove. 

4. A reducer as claimed in any one of Claims 1 
1 00 to 3 together with the internally threaded sleeve 

for screwing on to the coupling member. 

5. A set of reducers, each reducer being as 
claimed in Claim 1 but differing from each other In 
the internal diameter of the first hollow cylindrical 

1 05 body and/or in the diameter of the first bore of the 
second hollow cylindrical body. 

6. A reducer coupling comprising a coupling as 
defined in Claim 1 of application No. 18926/77 
with a reducer and sleeve as defined in Claim 4. 

1 10 the two bushes, two slit rings, two elongate rings 
and two annularseals of the coupling being 
dimensioned as a first set of elements to suit one 
end of the cylindrical body of the coupling and as 
a second set to suit the free end of the second 

115 body of the reducer. 



hereinbefore described with reference to the 
accompanying drawing. 
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FIG. 1 
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